Three alkaloids, flavensomycinoic acid (1), a linear polyketide, alpiniamide (2), and cyclo (L-Trp-L-Ala) (3), were isolated from the culture filtrate of endophytic Streptomyces sp. YIM66017 from Alpinia oxyphylla. Their structures were elucidated by spectroscopic analysis and the structure of 1 was confirmed by X-ray crystallographic analysis. Compound 1 was isolated from a natural source for the first time, and compound 2 is a new compound. Compound 1 showed cytotoxicity to MCF-7 with an IC 50 value of 17.0 μM.
In recent years, there has been a drastic increase in discovering endophytes that produce novel metabolites with biological activities [1, 2] . Much effort has been made to discover new biological alkaloids for the treatment of a wide range of diseases, for example as anticancer agents, analgesics, and antimalarials, and in the treatment of parkinsonism, hypertension and central nervous system disorders [3, 4] . Streptomyces are recognized as one of the most important bacterial sources of active alkaloids [5] . Streptomyces sp. (YIM66017), which was isolated from the plant Alpinia oxyphylla in Xishuangbanna, Yunnan Province, China, had drawn our interest in a preliminary bioassay because its extracts had shown antibacterial activity against Fusarium solani and Bacillus anthracis. In this paper, we report the discovery and characterization of three alkaloids from the culture filtrate of Streptomyces sp. YIM66017. This is the first record of compound 1 from a natural source, 2 is a new compound, and cyclo (L-Trp-L-Ala) (3) was isolated from the genus Streptomyces for the first time [6] . The cytotoxicity of compounds 1 and 2 were evaluated. Compound 1 was isolated as yellow crystals. The molecular formula was established as C 9 H 9 NO 5 by HRESIMS and confirmed by 13 CNMR data. Exhaustive analyses of the NMR data of 1 (Table  1) indicated the presence of two olefinic methines, five quaternary carbons and two methylenes. As shown by the bold line in Figure 2 , the correlations between H-2 and H-3, H-7 and H-8 in the 1 H-1 H COSY spectrum revealed the carbon skeletons for C-2 connected to C-3, and C-7 connected to C-8. The HMBC correlations from H-2 to C-1, C-3 and C-4; H-3 to C-1, C-2 and C-4, together with J 2,3 =15.3 Hz in the 1 H NMR spectrum for H-2, 3 trans, indicated a fumaric acid monoamide residue. A cyclopentenon moiety was deduced by the HMBC correlations from H-7 to C-5, C-6 and C-9; H-8 to C-5, C-6 and C-9. Fortunately, compound 1 yielded a crystal suitable for X-ray analysis, and a crystallographic study was conducted ( Figure 3 ). The structure of 1, named flavensomycinoic acid, was determined. It has been reported that hydrolysis of the macrolide bafilomycin can produce compound 1 [7] , but the 13 C NMR assignment for C-6 at  189 was not correct in the literature [7] , and was amended to  165.7 by 2D NMR in our study. To our knowledge, the skeleton of compound 1 is rare in natural products, and only found in the structure of macrolides. from Siphonaria spp. [10] . The HMBC correlations from H-2 and H-3 to C-4, H-5 and H-9 to C-3, indicated that part 1 was linked to part 2. The HMBC correlations from H-3′, H-4′ and H-8′ to C-5′, and from H-6′ to C-1, indicated that part 3 was linked to part 4 and part 2, respectively. Therefore, the structure of compound 2 was established as a linear polyketide and named as alpiniamide. This is the first time that 2 is reported in the literature.
NPC Natural Product Communications
The linear carbon scaffold, such as that in 2, is rare among known natural products. It was reported that a polyketide biosynthetic process, capable of incorporating multiple starter units and performing a varying number of chain elongation steps, as well as carrying a plethora of tailoring modifications of the nascent polyketide intermediate to imbue additional structural diversity, could be envisaged for actinopolysporins A-C biosynthesis [11] . While bearing some structural similarity, 2 is likely to be derived from a similar biosynthesis pathway. Streptomyces spp. are known to encode multiple polyketide biosynthetic machineries [12] . Thus, a possible polyketide pathway could be proposed for 2 ( Figure 5 Compounds 1 and 2 were subjected to cytotoxicity tests against human promyelocytic leukemia HL-60, human hepatoma SMMC-7721, non-small cell lung cancer A-549, breast cancer MCF-7, and human colorectal carcinoma SW4801. As a result, compound 1 showed cytotoxicity to MCF-7, HL-60, and A-549 with IC 50 values of 17.0, 29.3 and 37.9 μM, but compound 2 showed no cytotoxicity to any of the tested cell lines. The detailed results are shown in Table 3 . The extracts of Streptomyces sp. YIM66017 were subjected to an antimicrobial agar diffusion assay, and exhibited activity with zones of inhibition toward F. solani and B. anthracis of 13 mm and 17 mm, respectively. Antibacterial assays: Antibacterial assays were performed using the agar well diffusion method. Wells, 4 mm in diameter, were punched into plates freshly inoculated with pathogens (F. solani and B. anthracis) and filled with 200 μL of 7 day old culture media. The plates were incubated at 37°C for 24 h, and the inhibition was measured by the size of zones of inhibition.
Cytotoxicity assays:
The cytotoxicity of compounds 1 and 2 against HL-60, SMMC-7721, A-549, MCF-7, and SW480 cell lines were determined in vitro by the 3-(4,5-dimethylthiazol-2-yl)-5(3carboxymethoxyphenyl)-2-(4-sulfopheny)-2H-tetrazolium (MTS) method. Briefly, cells were seeded in 96-well plates at a density of 5.010 3 
X-ray analysis of 1 [13]:
A yellow crystal was obtained from a solution of MeOH. All crystallographic data were collected on a Bruker Smart AXS CCD diffractometer with graphite monochromated Mo Kα radiation (λ = 0.71073 Å). Empirical absorption corrections were carried out using the SADABS program [14] . The structures were solved by direct methods and refined on F 2 by full-matrix least-squares technique using SHELXL-97 software [15] . All the non-hydrogen atoms were located in difference Fourier syntheses and finally refined with anisotropic displacement parameters. All the hydrogen atoms of the organic ligands were placed by geometrical considerations and refined isotropically with fixed U values using a riding model. 
